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Sequence Listing 



<110> CENTRE NATIONAL D ' ETUDES VETERINAIRES ET ALIMENTAIRES - CNEVA 

<120> GENOMIC AND POLYPEPTIDE CIRCOVIRUS SEQUENCE 

ASSOCIATED WITH PIGLET WEIGHT LOSS DISEASE (PWD), 
APPLICATIONS TO DIAGNOSIS AND TO THE PREVENTION 
AND/OR TO THE TREATMENT OF THE INFECTION 

<130> D17221 

<140> 
<141> 

<150> FR 97 15396 
<151> 1997-12-05 

<160> 20 



A 3. 

i. x a 



nJ 



<170> Patentln Vers. 2.0 

<210> 1 

<211> 1759 

<212> Genomic DNA 

<213> Type A PWD circovirus 



r 



: a 
; 5 



jta a. 

3 2 
■ess r 

Fl I 

5 ~2 

ni 



Ci 



<220> 

<223> + Polarity strand {5' -3') 



<400> 1 

accagcgcac 

aagcggcccg 

gaaaaacaaa 

aggtttggaa 

gacttttaac 

aaccgaccag 

agctccgcgg 

gacggggtct 

cgggctggct 

tgtacacgtc 

tgagcctagg 

agaagaagtt 

actgtgtgac 

ccgcagtatt 

cccagctgta 

agaacaatcc 

tttcccatat 

tttattcatt 

ttaccacata 

cgacattggt 

accaatcaat 

agggctgcct 

tggagggggt 

tagaggtgat 

ggaaaggtag 

atctcagctc 

attctctaga 

tgaaggcggg 



ttcggcagcg 
caaccccata 
atacgggagc 
gagggtagaa 
aaggtgaagt 
cagaataaag 
aaccagggga 
ttggtgactg 
gaacttttga 
atagtgggcc 
gacacctact 
gttgttttgg 
cggtatccat 
ttgattacca 
gaagctctct 
acggaggtac 
aaaataaatt 
tagagggtct 
attttgggct 
gtgggtattt 
tgtttggtct 
tatggtgtgg 
tacaaagttg 
ggggtctctg 
gggtaggggg 
gttaacattc 
aaggcgggaa 
gtgtaccaaa 



gcagcacctc 
agaggtgggt 
ttccaatctc 
ctcctcacct 
ggtattttgg 
aatactgcag 
agcgcagcga 
tagccgagca 
aagtgagcgg 
cgcccggttg 
ggaagcctag 
atgattttta 
tgactgtaga 
gcaatcaggc 
atcggaggat 
ccgaaggccg 
actgagtctt 
ttcaggataa 
gtggttgcat 
aaatggagcc 
agctctggtt 
cgggaggagt 
gcatccaaga 
gggtaaaatt 
ttggtgccgc 
caagatggct 
ttgaagatac 
tatggtcttc 



ggcagcgtca 
gttckccctt 
ccttjtttgat 
ccaggggttt 
tgcqcgctgc 
taaagaaggc 
cctitctact 
gtttcctgta 
gaagatgcag 
tggbaagagc 
tagkaataag 
tggjctggtta 
gaqtaaaggg 
ccdccaggaa 
tac tactttg 
att tgaagca 
ttt tgttatc 
att ctctgaa 
ttt ggagcgc 
acc gctggtt 
tgc gggtgaa 
agt taatata 
taa caacagt 
cat atttagc 
ctgagggggg 
gcgagtgtcc 
ccgtctttcg 
tccggaggat 



gtgaaaatgc 
aataatcctt 
tattttgttt 
gcgaattttg 
cacatcgaga 
cacatactta 
gctgtgagta 
acgtatgtga 
aagcgtgatt 
cagtgggccc 
tggtgggatg 
ccttgggatg 
ggtactgttc 
tggtactcct 
caattttgga 
gtggacccac 
acatcgtaat 
ttgtacataa 
atagcccagg 
tcttttatta 
gtacctggag 
ggggtcatag 
ggacccaaca 
ctttctaata 
gaggaactgg 
tcctcttatg 
gcgccatctg 
gtttccaaga 



caagcaagaa 60 
ccgaggagga 120 
gtggcgagga 180 
ctaagaagca 240 
aagcgaaagg 300 
tcgagtgtgg 360 
cccttttgga 420 
gaaatttccg 480 
ggaagacagc 540 
gtaattttgc 600 
gatatcatgg 660 
atctactgag 720 
cttttttggc 780 
caactgctgt 840 
agactgctgg 900 
cctgtgccct 960 
ggtttttatt 1020 
atagtcaacc 1080 
cctgtgtgct 1140 
tttggctgga 1200 
tggtaggtaa 1260 
gccaagttgg 1320 
cctctttgat 1380 
cggtagtatt 1440 
ccgatgttga 1500 
gtgagtacaa 1560 
taacggtttc 1620 
tggctgcggg 1680 
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ggcgggtccg tcttctgcgg taacgcctcc ttggccacgt 
agtgcgctgc tgtagtatt 

<210> 2 

<211> 1759 

<212> Genomic DNA 

<213> Type A PWD circovirus 

<220> 

<223> Polarity strand - (5 '-3') 



:atcctataa 



aagtgaaaga 1740 

1759 



<400> 2 

aatactacag 

cgcagaagac 

ttggtacacc 

tcccgccttt 

aatgttaacg 

cccctacccc 

agagacccca 

aactttgtaa 

cacaccataa 

gaccaaacaa 

aatacccaca 

gcccaaaatt 

gaccctct aa 

atttatttta 

tacctccgtg 

gagagcttct 

ggtaatcaaa 

tggataccgg 

caaaacaaca 

gtaggtgtcc 

gcccactatg 

caaaagttca 

agtcaccaaa 

cccctggttc 

tttattctgc 

cttcaccttg 

tctaccctct 

ctcccgtatt 

atggggttgc 

gctgccgaag 

<210> 3 
<211> 939 
<212> DNA 
<213> Type 

<220> ORF1 



cagcgcactt 
ggacccgccc 
ccgccttcag 
ctagagaatt 
agctgagatt 
tacctttcca 
tcacctctaa 
ccccctccac 
ggcagccctt 
ttgattggtt 
ccaatgtcga 
atgtggtaag 
atgaataaaa 
tatgggaaaa 
gattgttctc 
acagctggga 
atactgcggg 
tcacacagtc 
acttcttctc 
ctaggctcag 
acgtgtacag 
gccagcccgc 
gaccccgtct 
cgcggagctc 
tggtcggttc 
ttaaaagtct 
tccaaacctt 
ttgtttttct 
gggccgcttt 
tgcgctggt 



ctttcacttt 
ccgcagccat 
aaaccgttac 
tgtactcacc 
caacatcggc 
atactaccgt 
tcaaagaggt 
caacttggcc 
tacctaccac 
ccagccaaat 
gcacacaggc 
gttgactatt 
ataaaaacca 
gggcacaggg 
cagcagtctt 
cagcagttga 
ccaaaaaagg 
tcagtagatc 
catgatatcc 
caaaattacg 
ctgtcttcca 
ggaaatttct 
ccaaaagggt 
cacactcgat 
ctttcgcttt 
gcttcttagc 
cctcgccaca 
cctcctcgga 
tcttgcttgg 



tataggatga 
cttggaaacg 
agatggcgcc 
ataagaggag 
cagttcctcc 
attagaaagg 
gttgggtcca 
tatgacccct 
tccaggtact 
aataaaagaa 
ctgggctat 
tatgtacaa 
ttacgatgt 
tgggtccac 
ccaaaattg 
ggagtacca 
aacagtaccjc 
atcccaagqt 
atcccaccac 
ggcccactgg 
atcacgctgc 
cacatacgtt 
actcacagca 
aagtatgtgg 
ctcgatgtbg 
aaaattcgfca 
aacaaaatfaa 
aggattanta 
cattttcact 



cgtggccaag 
tcctccggag 
gaaagacggg 
gacactcgca 
ccccctcagg 
ctaaatatga 
ctgttgttat 
atattaacta 
tcacccccaa 
accagctgtg 
cgctccaaaa 
tcagagaatt 
ataacaaaaa 
gcttcaaatc 
aaagtagtaa 
tcctgggggg 
cctttagtct 
aaccagccat 
ttatttctac 
ctcttcccac 
tgcatcttcc 
acaggaaact 
gtagacaggt 
ccttctttac 
cagcgggcac 
aacccctgga 
tcaaaaaggg 
agggtgaaca 
gacgctgccg 



gaggcgttac 60 
aagaccatat 120 
tatcttcaat 180 
gccatcttgg 240 
cggcaccaac 300 
attttacccc 360 
cttggatgcc 420 
ctcctcccgc 480 
accagagcta 540 
gctccattta 600 
tgcaaccaca 660 
tatcctgaaa 720 
agactcagta 780 
ggccttcggg 840 
tcctccgata 900 
cctgattgct 960 
ctacagtcaa 1020 
aaaaatcatc 1080 
taggcttcca 1140 
aaccgggcgg 1200 
cgctcacttt 1260 
gctcggctac 1320 
cgctgcgctt 1380 
tgcagtattc 1440 
caaaatacca 1500 
ggtgaggagt 1560 
agattggaag 1620 
cccacctctt 1680 
aggtgctgcc 1740 

1759 



A PWD circovirus 



<400> 3 

atgccaagca 

ccttccgagg 

gtttgtggcg 

tttgctaaga 

gagaaagcga 

cttatcgagt 

agtaccct tt 

gtgagaaatt 

gattggaaga 



agaaaagcgg 
aggagaaaaa 
aggaaggttt 
agcagacttt 
aaggaaccga 
gtggagctcc 
tggagacggg 
tccgcgggct 
cagctgtaca 



cccgcaaccc 
caaaatacgg 
ggaagagggt 
taacaaggtg 
ccagcagaat 
gcggaaccag 
gtctttggtg 
ggctgaactt 
cgtcatagtg 



cataa 
gagct 
agaac 
aagtg 
aaaga 
gggaa 
actgt 
ttgaaa 
ggccc g 



aggt 
ccaa 
cctc 
tatt 
tact 
cgca 
gccg 
gtga 
cccg 



gggtgttcac 
tctccctttt 
acctccaggg 
ttggtgcccg 
gcagtaaaga 
gcgacctgtc 
agcagtttcc 
gcgggaagat 
gttgtgggaa 



ccttaataat 60 
tgattatttt 120 
gtttgcgaat 180 
ctgccacatc 240 
aggccacata 300 
tactgctgtg 360 
tgtaacgtat 420 
gcagcagcgt 4 80 
gagccagtgg 540 



-19- 



gcccgtaatt 
gatggatatc 
gatgatctac 
gttccttttt 
tcctcaactg 
tggaagactg 
ccaccctgtg 

<210> 4 
<211> 702 
<212> DNA 
<213> Type 
<220> ORF2 



ttgctgagcc 
atggagaaga 
tgagactgtg 
tggcccgcag 
ctgtcccagc 
ctggagaaca 
cccttttccc 



tagggacacc 
agttgttgtt 
tgaccggtat 
tattttgatt 
tgtagaagct 
atccacggag 
atataaaata 



tactggaagj^ 
ttggatgat 
ccattgact 
accagcaat 
ctctatcgg 
gtacccgaa 
aattactga 



ctagtagaaa 
tttatggctg 
tagagactaa 
aggcccccca 
ggattactac 
gccgatttga 



taagtggtgg 
gttaccttgg 
agggggtact 
ggaatggtac 
tttgcaattt 
agcagtggac 



600 
660 
720 
780 
840 
900 
939 



A PWD circovirus 



<400> 4 

atgacgtggc 

aacatcct cc 

cgccgaaaga 

ggaggacact 

ctccccccct 

aaggctaaat 

tccactgttg 

ccctatatta 

tacttcaccc 

agaaaccagc 

tatgcgctcc 

caattcagag 



caaggaggcg 
ggagaagacc 
cgggtatctt 
cgcagccatc 
caggcggcac 
atgaatttta 
ttatcttgga 
actactcctc 
ccaaaccaga 
tgtggctcca 
aaaatgcaac 
aatttatcct 



ttaccgcaga 
atatttggta 
caattcccgc 
ttggaatgtt 
caacccccta 
ccccagagac 
tgccaacttt 
ccgccacacc 
gctagaccaa 
tttaaatacc 
cacagcccaa 
gaaagaccct 



agacggaci 
caccccgci 
ctttctag* 
aacgagcti 
cccctacc 
cccatcaci 
gtaacccci 
ataaggcai 
acaattga - 
cacaccaa' 
aattatgt« 
ctaaatga. 



gcccccgcag 
tcagaaaccg 
aatttgtact 
]a gattcaacat 
It tccaatacta 
t ctaatcaaag 
t ccaccaactt 
c cctttaccta 
t ggttccagcc 
g tcgagcacac 
g taaggttgac 
t aa 



ccatcttgga 60 
ttacagatgg 120 
caccataaga 180 
cggccagttc 240 
ccgtattaga 300 
aggtgttggg 360 
ggcctatgac 420 
ccactccagg 480 
aaataataaa 540 
aggcctgggc 600 
tatttatgta 660 

702 



<210> 5 

<211> 621 

<212> GENOMIC DNA 

<213> Type A PWD circovirus 

<220> ORF3 



<400> 5 

atgatatcca 

aaaattacgg 

tgtcttccaa 

gaaatttctc 

caaaagggta 

acactcgata 

tttcgctttc 

cttcttagca 

ctcgccacaa 

ctcctcggaa 

cttgcttggc 



tcccaccact 
gcccactggc 
tcacgctgct 
acatacgtta 
ctcacagcag 
agtatgtggc 
tcgatgtggc 
aaattcgcaa 
acaaaataat 
ggattattaa 
attttcactg 



tatttc 
tcttcc 
gcatct 
caggaa 
tagaca 
cttctt 
agcggg 
acccct 
caaaaa 
gggtga 



tact aggcttccag 
caca accgggcgqg 
tccc gctcactttc 
actg ctcggctaca 
ggtc gctgcgct:c 
tact gcagtatt zt 
cacc aaaataccac 
ggag gtgaggag 
ggga gattggaagc 
acac ccacctctta 



tt 
gc 



<210> 6 
<211> 312 
<212> PRT 
<213> Type A 



taggtgtccc 
cccactatga 
aaaagttcag 
gtcaccaaag 
ccctggttcc 
ttattctgct 
ttcaccttgt 
ctaccctctt 
tcccgtattt 
tggggttgcg 



taggctcagc 60 
cgtgtacagc 120 
ccagcccgcg 180 
accccgtctc 240 
gcggagctcc 300 
ggtcggttcc 360 
taaaagtctg 420 
ccaaaccttc 480 
tgtttttctc 540 
ggccgctttt 600 

621 



PWD circovirus 



<400> 6 
Met Pro 
1 



Ser Lys 



Lys 
5 



Ser Gly Pro Gin 



Pro 
10 



is 



Lys Arg Trp Val Phe 

15 



Thr Leu Asn Asn 

20 



Pro Ser Glu Glu 



Glu Lys 
25 



Asn Lys lie Arg Glu Leu 

30 
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Pro lie Ser Leu . Phe Asp Tyr Phe Val Cys IGly Glu Glu Gly Leu Glu 

35 40 1 45 

Glu Gly Arg Thr Pro His Leu Gin Gly Phe kla Asn Phe Ala Lys Lys 

50 55 I 60 

Gin Thr Phe Asn Lys Val Lys Trp Tyr Phe 4ly Ala Arg Cys His lie 

65 70 175 80 

Glu Lys Ala Lys Gly Thr Asp Gin Gin Asn iys Glu Tyr Cys Ser Lys 

85 90 I 95 

Glu Gly His lie Leu lie Glu Cys Gly Ala iro Arg Asn Gin Gly Lys 

100 105 I 110 



Arg Ser Asp Leu Ser Thr Ala Val Ser Thr lieu Leu Glu Thr Gly Ser 
115 120 125 



Leu Val Thr Val Ala Glu Gin Phe Pro Val 
130 135 

Arg Gly Leu Ala Glu Leu Leu Lys Val Ser 
145 150 

Asp Trp Lys Thr Ala Val His Val lie Val 

165 170 

Lys Ser Gin Trp Ala Arg Asn Phe Ala Glu 

180 185 

Lys Pro Ser Arg Asn Lys Trp Trp Asp Gly 
195 200 

Val Val Leu Asp Asp Phe Tyr Gly Trp Leu 
210 215 

Arg Leu Cys Asp Arg Tyr Pro Leu Thr Val 
225 230 

Val Pro Phe Leu Ala Arg Ser lie Leu lie 

245 250 

Gin Glu Trp Tyr Ser Ser Thr Ala Val Pro 

260 265 

Arg Arg lie Thr Thr Leu Gin Phe Trp Lys 
275 280 

Thr Glu Val Pro Glu Gly Arg Phe Glu Ala 
290 295 

Leu Phe Pro Tyr Lys lie Asn Tyr 
305 310 



hr Tyr Val Arg Asn Phe 
140 

Sly Lys Met Gin Gin Arg 

55 160 

Sly Pro Pro Gly Cys Gly 

175 

ro Arg Asp Thr Tyr Trp 

190 

yr His Gly Glu Glu Val 
205 

ro Trp Asp Asp Leu Leu 
220 

Glu Thr Lys Gly Gly Thr 
235 240 

Thr Ser Asn Gin Ala Pro 

255 

Ala Val Glu Ala Leu Tyr 

270 

Thr Ala Gly Glu Gin Ser 
285 

Val Asp Pro Pro Cys Ala 
300 



<210> 7 
<211> 233 
<212> PRT 
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<213> Type A PWD circovirus 
<400> 7 

Met Thr Trp Pro Arg Arg Arg Tyr Arg Arg ArgJ Arg Thr Arg Pro Arg 
1 5 10 I 15 

Ser His Leu Gly Asn lie Leu Arg Arg Arg Prd Tyr Leu Val His Pro 

20 25 I 30 

Ala Phe Arg Asn Arg Tyr Arg Trp Arg Arg Lyi; Thr Gly lie Phe Asn 

35 40 f 45 

Ser Arg Leu Ser Arg Glu Phe Val Leu Thr IOJe Arg Gly Gly His Ser 
50 55. I 60 

Gin Pro Ser Trp Asn Val Asn Glu Leu Arg Ptfie Asn lie Gly Gin Phe 
65 70 V5 80 

Leu Pro Pro Ser Gly Gly Thr Asn Pro Leu Pbo Leu Pro Phe Gin Tyr 

85 90 J 95 

Tyr Arg lie Arg Lys Ala Lys Tyr Glu Phe Tyr Pro Arg Asp Pro lie 

100 105 I 110 



Thr Ser Asn Gin Arg Gly Val Gly Ser Thr pi Val lie Leu Asp Ala 

115 "'-120 I 125 

Asn Phe Val Thr Pro Ser Thr Asn Leu Ala (Tyr Asp Pro Tyr lie Asn 

130 135 I 140 

Tyr Ser Ser Arg His Thr lie Arg Gin Pro I Phe Thr Tyr His Ser Arg 

145 150 155 160 

Tyr Phe Thr Pro Lys Pro Glu Leu Asp Gin Thr lie Asp Trp Phe Gin 

165 170 175 



Pro Asn Asn Lys Arg Asn Gin Leu Trp Leu' His Leu Asn Thr His Thr 



180 



185 



Asn Val Glu His Thr Gly Leu Gly Tyr Al 
195 200 



190 

Leu Gin Asn Ala Thr Thr 
205 



Ala Gin Asn Tyr Val Val Arg Leu Thr lie Tyr Val Gin Phe Arg Glu 



210 



215 



Phe lie Leu Lys Asp Pro Leu Asn Glu 
225 230 



<210> 8 
<211> 206 
<212> PRT 

<213> Type A PWD circovirus 
<400> 8 

Met lie Ser lie Pro Pro Leu lie Ser Th 

i 5 :.o 



220 



r Arg Leu Pro Val Gly Val 

15 




\ 
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Pro Arg Leu Ser Lys lie Thr Gly Pro Leu Ala Leu Pro Thr Thr Gly 

20 25 I 30 



Arg Ala His Tyr Asp Val Tyr Ser Cys Leu Pr6 lie Thr Leu Leu His 

35 40 I 45 

Leu Pro Ala His Phe Gin Lys Phe Ser Gin Prjo Ala Glu lie Ser His 

50 55 I 60 

lie Arg Tyr Arg Lys Leu Leu Gly Tyr Ser His Gin Arg Pro Arg Leu 

65 70 75 80 

Gin Lys Gly Thr His Ser Ser Arg Gin Val AjLa Ala Leu Pro Leu Val 

85 90 I 95 



100 



105 



Phe Phe lie -Leu Leu Val Gly Ser Phe Arg 
115 ' * 120 

Gly Thr Lys lie Pro Leu His Leu Val Lys 
130 135 

lie Arg Lys Pro Leu Glu Val Arg Ser Ser 
145 150 

Leu Ala Thr Asn Lys lie lie Lys Lys Gly 

165 170 



Phe Val Phe Leu Leu Leu Gly Arg lie lie 

180 . 185 

Leu Met Gly Leu Arg Ala Ala Phe Leu Ala 
195 200 



<210> 9 

<211> 1767 

<212> Genomic DNA 

<213> Type B PWD circovirus 

<220> Polarity strand + {5'-3 1 ) 



Ala 


Phe 


Phe 


Thr 
110 


Ala 


Val 


Ehe 


Leu 


Asp 
125 


Val 


Ala 


Ala 


Ser 


Leu 
140 


Leu 


Leu 


Ser 


Lys 


'?hr 
.55 


Leu 


Phe 


Gin 


Thr 


Phe 
160 


Asp 


Trp 


Lys 


Leu 


Pro 
175 


Tyr 




Gly 


Glu 


His 
190 


Pro 


Pro 


Trp 


His 


Phe 


His 







<400> 9 

accagcgcac 

agaagaatgg 

cttccgaaga 

ttgttggcga 

ttgtgaagaa 

agaaagcgaa 

tgatggagtg 

gtaccttgtt 

tcagaaattt 

attggaagac 

ctgctaattt 

atggttacca 

atgatctact 



ttcggcagcg 
aagaagcgga 
cgagcgcaag 
ggagggtaat 
gcagactttt 
aggaacagat 
tggagctcct 
ggagagcggg 
ccgcgggctg 
taatgtacac 
tgcagacccg 
tggtgaagaa 
gagactgtgt 



gcagcacctc 
ccccaacccc 
aaaatacggg 
gaggaaggac 
aataaagtga 
cagcagaata 
agatctcagg 
agtctggtga 
gctgaacttt 
gtcattgtgg 
gaaaccacat 
gtggttgtta 
gatcgatatc 



205 



ggcagcacct 
ataaaaggtg 
atcttccaat 
gaacacqtca 
agtggtattt 
aagaatactg 
gacaacggag 
ccgttgcjaga 
tgaaagt'gag 
ggccacctgg 
actggaaUcc 
ttgatgattt 
cattgactgt 
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cagcagcaac 
ggtgttcact 
atccctattt 
cctccagggg 
gggtgcccgc 
cagtaaagaa 
tgacctgtct 
gcagcaccct 
cgggaaaatg 
gtgtggtaaa 
acctagaaac 
ttatggctgg 
agagactaaa 



atgcccagca 60 
ctgaataatc 120 
gattatttta 180 
ttcgctaatt 240 
tgccacatcg 300 
ggcaacttac 360 
actgctgtga 4 20 
gtaacgtttg 480 
cagaagcgtg 540 
agcaaatggg 600 
aagtggtggg 660 
ctgccctggg 720 
ggtggaactg 780 
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tacctttttt 
cctcaactgc 
ggaagaatgc 
catgccctga 
ttttattatt 
atacatggtt 
gaggcctacg 
gttgtttggt 
ggagtggtag 
ataggtgagg 
cactcccctg 
tattctgtag 
gtcattaata 
cttgacagta 
ccagcggtaa 
atggctgcgg 
aaacgaaaga 



ggcccgcagt 
tgtcccagct 
tacagaacaa 
atttccatat 
cattaagggt 
acacggatat 
tggtctacat 
tggaagtaat 
gagaagggct 
gctgtggcct 
tcaccctggg 
tattcaaagg 
ttgaatctca 
tatccgaagg 
cggtggcggg 
gggcggtgtc 
agtgcgctgt 



attctgatta 
gtagaagctc 
tccacggagg 
gaaataaatt 
taagtggggg 
tgtattcctg 
ttccagcagt 
caatagtgaa 
gggttatggt 
ttgttacaaa 
tgatcgggga 
gcacagagcg 
tcatgtccac 
tgcgggagag 
ggtggacgag 
ttcttcttcg 
aagtatt 



<210> 10 

<211> 1767 

<212> GENOMIC DNA 

<213> Type B PWD circovirus 

<220> Polarity strand - v (5 f -3») 



<400> 10 

aatacttaca 

agaagaagac 

gtccaccccc 

tcccgcacct 

gacatgatga 

tctgtgccct 

ccgatcaccc 

gtaacaaagg 

ataacccagc 

actattgatt 

gctggaaatg 

gaatacaata 

ccacttaacc 

ttatttcata 

ccgtggattg 

cttctacagc 

tcagaatact 

atcgatcaca 

caaccacttc 

tggtttccgg 

caatgacgtg 

gttcagccag 

ccagactccc 

gagatctagg 

tctgctgatc 

ctttattaaa 

cttcctcatt 

gtattttctt 

gttggggtcc 

gtgctgccgc 

<210> 11 
<211> 945 



gcgcacttct 
accgcccccg 
gccaccgtta 
tcggatatac 
gattcaatat 
ttgaatacta 
agggtgacag 
ccacagccct 
ccttctccta 
acttccaacc 
tagaccacgt 
tccgtgtaac 
cttaatgaat 
tggaaattca 
ttctgtagca 
tgggacagca 
gcgggccaaa 
cagtctcagt 
ttcaccatgg 
gtctgcaaaa 
tacattagtc 
cccgcggaaa 
gctctccaac 
agctccacac 
tgttcctttc 
agtctgcttc 
accctcctcg 
gcgctcgtct 
gcttcttcca 
tgccgaagtg 



ttcgttttca 
cagccatctt 
ccgctggaga 
tgtcaagcga 
taatgacttt 
cagaataaga 
gggagtgggc 
cacctatgac 
ccactcccgg 
aaacaacaaa 
aggcctcggc 
catgtatgta 
aataaaaacc 
gggcatgggg 
ttcttccaaa 
gttgaggagt 
aaaggtacag 
agatcatccc 
taaccatccc 
ttagcagccc 
ttccaatcac 
tttctgacaa 
aaggtactca 
tccatcagta 
gctttctcga 
ttcacaaaat 
ccaacaataa 
tcggaaggat 
ttcttcttgc 
cgctggt 



ccagcaatca 

tttatcggag 

aagggggcca" 

actgagtctt 

gtctttaaaa 

gtcgtatata 

ttgtagtctc 

atctaggaca 

atggcgggag 

gttatcatct 

gcagggccag 

ggggtttgac 

cgcccaggag 

gcgggtgttg 

ccaggggcgg 

gtaacgcctc 



gatatgacgt 
ggccagatcc 
aggaaaaatg 
accacagtca 
cttcccccag 
aaggttaagg 
tccagtgctg 
ccctatgtaa 
tactttaccc 
agaaaccagc 
actgcgttcg 
caattcagag 
attacgaagt 
gggaaagggt 
ataccaagga 
accattccaa 
ttccaccttt 
agggcagcca 
accacttgtt 
atttgctttt 
gcttctgcat 
acgttacagg 
cagcagtaga 
agttgccttc 
tgtggcagcg 
tagcgaaccc 
aataatcaaa 
tattcagagt 
tgggcatgtt 



gaccccgttg 
gattacttcc 
gttcgtcacc 
ttttatcact 
ttaaattctc 
ctgttttcga 
agccacagct 
ggtttggggg 
gagtagttta 
aaaataacag 
aattcaacct 
ccccctcctg 
ggcgttctga 
aagatgccat 
cggcggagga 
cttggatacg 



gaatggtact 
ttggtatttt 
ctttcccccc 
tcgtaatggt 
tgaattgtac 
acgcagtgcc 
ggtttctttt 
taaagtaccg 
cataggggtc 
cactggagcc 
taacctttct 
ggggaagaaa 
ctgtggttcg 
ttttccttct 
tctggccaag 
tcatatctga 



atccaaggag 
tccgccgccg 
gcatcttcaa 
gaacgccctc 
jgaggggggtc 
tgaattctg 
tattttaga 
ctactcctc 
caaacctgt 
gtggctgag 
aaacagtat 
atttaattt 
ataaaaaag 
acgaactgg 
gtaatcctc 
ggggtctga 
gtctctaca 
ccataaaag 
ctaggtggt 
ccacaccca 
ttcccgctc 
tgctgctct 
aggtcactc 
ttactgcag 
gcacccaaa 
tggaggtga 
agggatatt 
aacacccac 
ctgctgagg 



gcgttaccga 
cccctggctc 
cacccgcctc 
ctgggcggtg 
aaacccccgc 
gccctgctcc 
tgataacttt 
ccgccatacc 
cctagatttc 
actacaaact 
atacgaccag 
taaagacccc 
actcagtaat 
cccccttcct 
cgataaagag 
ttgctggtaa 
gtcaatggat 
tcatcaataa 
ttccagtatg 
ggtggcccca 
actttcaaaa 
gcaacggtca 
cgttgtccct 
tattctttat 
taccacttca 
ggtgttcgtc 
ggaagatccc 
cttttatggg 
tgctgccgag 



840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1767 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1767 
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<212> DNA 

<213> Type B PWD circovirus 
<220> ORF1 



<400> 11 

atgcccagca 

ctgaataatc 

gattatttta 

ttcgctaatt 

tgccacatcg 

ggcaacttac 

actgctgtga 

gtaacgtttg 

cagaagcgtg 

agcaaatggg 

aagtggtggg 

ctgccctggg 

ggtggaactg 

gaatggtact 

ttggtatttt 

ctttcccccc 

<210> 12 
<211> 702 
<212> DNA 
<213> Type 

<220> ORF2 

<400> 12 

atgacgtatc 

cagatcctcc 

aaaaatggca 

acagtcagaa 

cccccaggag 

gttaaggttg 

agtgctgtta 

tatgtaaact 

tttaccccca 

aaccagctgt 

gcgttcgaaa 

ttcagagaat 

<210> 13 
<211> 315 
<212> DNA 
<213> Type 

<220> ORF3 

<400> 13 

atggtaacca 

aaaattagca 

agtcttccaa 

gaaatttctg 

caacaaggta 

acactccatc 



agaagaatgg 
cttccgaaga 
ttgttggcga 
ttgtgaagaa 
agaaagcgaa 
tgatggagtg 
gtaccttgtt 
tcagaaattt 
attggaagac 
ctgctaattt 
atggttacca 
atgatctact 
tacctttttt 
cctcaactgc 
ggaagaatgc 
catgccctga 



aagaagcgga 
cgagcgcaag 
ggagggtaat 
gcagactttt 
aggaacagat 
tggagctcct 
ggagagcggg 
ccgcgggctg 
taatgtacac 
tgcagacccg 
tggtgaagaa 
gagactgtgt 
ggcccgcagt 
tgtcccagct 
tacagaacaa 
atttccatat 



ccccaacqcc 
aaaatacqgg 
gaggaagqac 
aataaagtlga 
cagcagaajta 
agatctcalgg 
agtctggtna 
gctgaactfet 
gtcattgtbg 
gaaaccacat 
gtggttgtfca 
gatcgatatc 
attctgatta 
gtagaagcic 
tccacggaig 
gaaataaatt 



B PWD circovirus 



caaggaggcg 
gccgccgccc 
tcttcaacac 
cgccctcctg 
gggggtcaaa 
aattctggcc 
ttttagatga 
actcctcccg 
aacctgtcct 
ggctgagact 
acagtatata 
ttaattttaa 



ttaccg 
ctggct 
ccgcct 
ggcggt 
cccccg 
ctgctc 
taactt 
ccatac 
agattt 
acaaac 
cgacca 
agaccc 



aaga 
cgtc 
ctcc 
ggac 
ctct 
cccg 
tgta 
cata 
cact 
tgct 
ggaa 
ccca 



agaagacacc 
cacccccgcc 
cgcaccttcj 
atgatgaga L 
gtgccctttg 
atcacccagg 
acaaaggccf 
acccagccc 
attgattac 
ggaaatgtadj 
tacaatatce 
cttaaccct : 



B PWD circovirus 



tcccaccact tgtttctagg tggtttccag 
gcccatttgc ttttaccaca cccaggtggo 
tcacgcttct gcattttccc gctcactttc 
acaaacgtta cagggtgctg ctctgcaacc 
ctcacagcag tagacaggtc actccgttgl; 
agtaa 



ataaaaggtg 
atcttccaat 
gaacacctca 
agtggtattt 
aagaatactg 
gacaacggag 
ccgttgcaga 
tgaaagtgag 
ggccacctgg 
actggaaacc 
ttgatgactt 
cattgactgt 
ccagcaatca 
tttatcggag 
aagggggcca 
actga 



ggtgttcact 
atccctattt 
cctccagggg 
gggtgcccgc 
cagtaaagaa 
tgacctgtct 
gcagcaccct 
cgggaaaatg 
gtgtggtaaa 
acctagaaac 
ttatggctgg 
agagactaaa 
gaccccgttg 
gattacttcc 
gttcgtcacc 



gcccccgcag 
accgttaccg 
gatatactgt 
tcaatattaa 
aatactacag 
gtgacagggg 
cagccctcac 
tctcctacca 
tccaaccaaa 
accacgtagg 
gtgtaaccat 
aa 



ccatcttggc 
ctggagaagg 
caagcgaacc 
tgactttctt 
aataagaaag 
agtgggctcc 
ctatgacccc 
ctcccggtac 
caacaaaaga 
cctcggcact 
gtatgtacaa 



tatgtggttt ccgggtctgc 
cccacaatga cgtgtacatt 
aaaagttcag ccagcccgcg 
gtcaccagac tcccgctctc 
ccctgagatc taggagctcc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

945 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

702 



60 

120 

180 

240 

300 

315 
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<210> 14 
<211> 314 
<212> PRT 

<213> Type B PWD circovirus 
<400> 14 

Met Pro Ser Lys Lys Asn Gly Arg Ser G 
1 5 

Trp Val Phe Thr Leu Asn Asn Pro Ser G 

20 25 

Arg Asp Leu Pro lie Ser Leu Phe Asp 

35 40 

Gly Asn Glu Glu Gly Arg Thr Pro His L€: 
50 55 

Val Lys Lys Gin Thr Phe Asn Lys Val L> 



65 



70 



y Pro Gin Pro His Lys Arg 
0 15 

u Asp Glu Arg Lys Lys lie 

30 

r Phe lie Val Gly Glu Glu 

45 

u Gin Gly Phe Ala Asn Phe 
60 

s Trp Tyr Leu Gly Ala Arg 



75 



80 



Cys His lie Glu Lys Ala Lys Gly Thr Asp Gin Gin Asn Lys Glu Tyr 

85 9t0 95 



Cys Ser Lys Glu Gly Asn Leu Leu Met Glu Cys Gly Ala Pro Arg Ser 

100 105 I 110 

Gin Gly Gin Arg Ser Asp Leu Ser Thr Alk Val Ser Thr Leu Leu Glu 

115 120 125 

Ser Gly Ser Leu Val Thr Val Ala Glu Girl His Pro Val Thr Phe Val 

130 135 I 140 

Arg Asn Phe Arg Gly Leu Ala Glu Leu Leul Lys Val Ser Gly Lys Met 

145 150 I 155 160 

Gin Lys Arg Asp Trp Lys Thr Asn Val HislVal lie Val Gly Pro Pro 

165 1701 175 

Gly Cys Gly Lys Ser Lys Trp Ala Ala Asn IPhe -Ala Asp Pro Glu Thr 

180 185 I *'* 190 

Thr Tyr Trp Lys Pro Pro Arg Asn Lys Trp |Trp Asp Gly Tyr His Gly 

195 200 205 



Glu Glu Val Val Val lie Asp Asp Phe Tyr 
210 215 



Sly Trp Leu Pro Trp Asp 
220 



Asp Leu Leu Arg Leu Cys Asp Arg Tyr Pro Leu Thr Val Glu Thr Lys 



225 



230 



Gly Gly Thr Val Pro Phe Leu Ala Arg Ser 

245 250 

Gin Thr Pro Leu Glu Trp Tyr Ser Ser Thr 

260 265 



35 



240 



le Leu lie Thr Ser Asn 

255 

Ala Val Pro Ala Val Glu 

270 



Ala Leu Tyr Arg Arg lie Thr Ser Leu Val Phe Trp Lys Asn Ala Thr 
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275 



280 



Glu Gin Ser Thr Glu Glu Gly Gly Gin Phe 
290 295 

Cys Pro Glu Phe Pro Tyr Glu lie Asn Tyr 
305 310 



<210> 15 
<211> 233 
<212> PRT 

<213> Type B PWD circovirus 



285 

Vfel Thr Leu Ser Pro Pro 
300 



<400> 15 

Met Thr Tyr Pro Arg Arg Arg Tyr Arg Arg 
15 10 



|rg Arg His Arg Pro Arg 

15 



Ser His Leu Gly Gin lie Leu Arg Arg Arg Hro Trp Leu Val His Pro 

20 25 30 

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly lie Phe Asn Thr Arg 

35 40 I 45 

Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Arg Thr Thr Val Arg Thr 
50 55 I 60 

Pro Ser Trp Ala Val Asp Met Met Arg Phe jisn lie Asn Asp Phe Leu 
65 70 |75 80 

Pro Pro Gly Gly Gly Ser Asn Pro Arg Ser vjal Pro Phe Glu Tyr Tyr 

85 90 I 95 

Arg lie Arg Lys Val Lys Val Glu Phe Trp Plro Cys Ser Pro lie Thr 

100 105 I 110 

Gin Gly Asp Arg Gly Val Gly Ser Ser Ala vjal lie Leu Asp Asp Asn 
115 120 125 

Phe Val Thr Lys Ala Thr Ala Leu Thr Tyr Abp Pro Tyr Val Asn Tyr 
130 135 I ' 140 

Ser Ser Arg His Thr lie Thr Gin Pro Phe Sfer Tyr His Ser Arg Tyr 
145 150 165 160 

Phe Thr Pro Lys Pro Val Leu Asp Phe Thr IjLe Asp Tyr Phe Gin Pro 

165 170 175 

Asn Asn Lys Arg Asn Gin Leu Trp Leu Arg Lfeu Gin Thr Ala Gly Asn 

180 185 I 190 

Val Asp His Val Gly Leu Gly Thr Ala Phe G|Lu Asn Ser lie Tyr Asp 
195 200 205 



Gin Glu Tyr Asn lie Arg Val Thr Met Tyr Vfel Gin Phe Arg Glu Phe 
210 215 220 



Asn Phe Lys Asp Pro Pro Leu Asn Pro 
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225 



230 



<210> 16 
<211> 104 
<212> PRT 

<213> Type B PWD circovirus 
<400> 16 

Met Val Thr lie Pro Pro Leu Val Ser 
1 5 



rg Trp Phe Pro Val Cys Gly 
10 15 



Phe Arg Val Cys Lys lie Ser Ser Pro Phe Ala Phe Thr Thr Pro Arg 

20 25 30 

Trp Pro His Asn Asp Val Tyr lie Ser [Leu Pro lie Thr Leu Leu His 

35 40 I 45 

Phe Pro Ala His Phe Gin Lys Phe Ser jGln Pro Ala Glu lie Ser Asp 

50 55 60 

Lys Arg Tyr Arg Val Leu Leu Cys Asn Gly His Gin Thr Pro Ala Leu 

.65 70 ' 75 80 

Gin Gin Gly Thr His Ser Ser Arg Gin Val Thr Pro Leu Ser Leu Arg 

85 I 90 95 

Ser Arg Ser Ser Thr Leu His Gin 

100 



<210> 17 
<211> 15 
<212> PRT 

<213> Type B PWD circovirus 
<400> 17 

Val Asp Met Met Arg Phe Asn lie As: 
1 5 



Asp Phe Leu Pro Pro Gly 
10 15 



<210> 18 
<211> 15 
<212> PRT 

<213> Type B PWD circovirus 



<400> 18 

Gin Gly Asp Arg Gly Val Gly Ser Serl Ala Val lie Leu Asp Asp 
1 5 I 10* 15 



<210> 19 
<211> 15 
<212> PRT 

<213> Type B PWD circovirus 
<400> 19 

Gly Val Gly Ser Ser Ala Val lie Leu lAsp Asp Asn Phe Val Thr 
1 5 10 15 
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<210> 20 1 

<211> 15 \ 

<212> PRT t 

<213> Type B PWD circovirus \ 

<400> 20 I 

Val Asp His Val Gly Leu Gly Thr Ala Phe <£lu Asn Ser lie Tyr 
1 5 10 15 



2 ; 



5 1* 



ci 

4) 



fli 



a a 
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